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BASIC-ABSTRACT: 

NOVELTY - Substrate layer (3) is etched over heterogeneous substrate (1) to form an uneven 
surface. Nitride semiconductor (4) is grown over the layer (3). Transistor is reduced to 
unevenly grown substrate (1) to form void between substrate (1) and primary nitride 
semiconductor (4). Electromagnetic wave is irradiated on the substrate (1 ), where the 
substrate layer (3) is not formed and substrate (1 ) is removed. 

USE - For light emitting diode element, laser diode element, solar battery and optical sensor. 

ADVANTAGE - Facilitates to form void partially between heterogeneous substrate and primary 
nitride semiconductor by using specific ELOG growth. Provides electromagnetic wave 
irradiation on heterogeneous substrate to facilitate partition to substrate layer and 
heterogeneous substrate in which heterogeneous substrate is removed. Provides 
improvement in production method. 

DESCRIPTION OF DRAWING(S) - The figure shows the typical sectional view which has 
irradiated EM wave to the substrate. (Drawing includes non-English language text). 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a manufacturing method for a nitride semiconductor 
substrate which can obtain a nitride semiconductor substrate by satisfactorily removing a 
heterogeneous substrate of sapphire used to grow a nitride semiconductor substrate. 

SOLUTION: At a 1st stage, a base layer 3 is formed of a nitride semiconductor on a 
heterogeneous transparent substrate 1 . At a 2nd stage, a surface where a nitride 
semiconductor can be grown laterally is exposed on a flank of recessed part, by making the 
base layer 3 uneven by etching up to the heterogeneous substrate 1 . At a 3rd stage, a 1 st 
nitride semiconductor 4 having dislocation reduced is formed by growing the 1 st nitride 
semiconductor 4 on the uneven base layer 3, a gap is formed between the heterogeneous 
substrate 1 at the bottom of the recessed part and the 1st nitride semiconductor 4. At a 4th 
stage, the surface of the heterogeneous substrate 1 where the base layer 3 is not formed is 
irradiated with an electromagnetic wave, to separate the heterogeneous substrate on the 

interface between the base layer and heterogeneous substrate, thereby removing the 
heterogeneous substrate. " v ' 
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AB The title fabrication involves (1) depositing a nitride semiconductor 
sublayer on a sapphire transferring substrate, (2) etching to give 
recesses/projections to the semiconductor sublayer down to the 
substrate, (3) depositing a 1st nitride semiconductor layer 
horizontally to be grown with decreased dislocation and with void space 
formed between the nitride semiconductor and the substrate in the 
patterned recesses/projections sublayer on the substrate, and (4) 
delaminating on the interface between the substrate and the sublayer by 
irradn. of electromagnetic wave into the void spacing areas. The 
process easily delaminates the nitride semiconductor layer from the 
transferring substrate by electromagnetic ,wave irradn. into the void 
space between the substrate and the semiconduptor layer. 
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